Knowledge of the association of roots with wounds is probably ancient. Roots frequently are formed above ringed stems and removal of a ring of bark is common practice in marcottage, or Chinese layering. In ordinary layering a cut is often made on the lower side of the layered stem. Formerly such cuts were supposed to localize food supplies, and they have received a modern interpretation as localizers of growth hormones.
In rooting cuttings Warner and Went3 found that stems severed by shears root more readily than those cut with a sharp knife. They say, "This might be attributed to a better healing of the wound if a few more cells have been crushed (cf. Haberlandt woundhormones)." Apparently they do not consider that the wounding of the stems has any direcf effect on initiation of roots.
No reference has been found to the wound itself as a causal factor in root induction. Observation of root formation in relation to wounds in instances which were not explained by current theories led the author to the assumption that wounding is in itself an initiator of root production, and that wound hormones are the stimulating agents. The following study was made to test this assumption.
Experimental.-The effects of wounding. Leaves of a yellow variety of Coleus were cut off close to the stem. In each experiment the leaves were made up into two lots matched as to size. Mature leaves proved more satisfactory than young ones because their petioles were longer, and they were less subject to decay during the rooting period. In each experiment the petioles of one set were wounded by repeatedly slicing 2 or 3 cm. of the bases lengthwise with a razor blade until they were reduced almost to a pulp. A control set was left uninjured save for the unavoidable small transverse cut which severed them from the stem. Both sets were kept together in a moist chamber for 48 hours. Then the wounded bases were removed by a transverse cut and an equal amount of petiole was removed from each of the controls. In some tests the leaves were rooted in moist sphagnum, in others on moist paper in glass damp-chambers. No difference could be detected between the results of the two treatments. Some trials were carried out in the weak light of the laboratory; others in full light in the greenhouse. Here again, no differences were noted in results. The data resulting from these experiments are given in table 1.
Trials were made with stems and leaves of several other herbaceous species. Some of these decayed without rooting but others were fairly satisfactory and gave evidence that the effect of wounding is not confined to Coleus alone (table 1) .
Woody cuttings did not show increased rooting when wounded; possibly because of the small amount of living tissue which could be wounded. The effects of wound hormone extracts. Leaves of plants possessing considerable regenerative power were used for making extracts presumed to contain wound hormones. Radicula aquatica has remarkable ability to regenerate (LaRue2). Kalanchoe tubiflorae and tomato are also remarkably active in root formation. Extracts were made from leaves of these 389 VOL. 27, 1941 BOTANY: C.D.LARUE plants according to the method of Bonner.I Coleus leaves treated with these extracts rotted before rooting. On woody cuttings they did not show a toxic effect and numerous tests were made with willow cuttings. The cuttings were allowed to stand in the extract for two days and were then transferred to distilled water. The results are shown in table 2. The other species included in table 2 were less satisfactory than willow but also showed a stimulus due to treatment with the wound hormone extracts.
Wounding and treatment with wound hormones both increase the total number of roots produced. Wounding has usually more than doubled the number of roots, and treatment with wound hormones has had nearly as great an effect. Both methods of treatment have increased the number of cuttings rooted but this effect is not nearly so great as that on total number of roots formed.
Effect on rate of root formation. It was found that root formation took place earlier on wounded cuttings and on cuttings treated with wound hormones than on controls. Later the differences in numbers of roots on treated and control cuttings were greatly reduced by root formation on controls. This is demonstrated by tables 3 and 4.
Observation indicated that the roots on the experimental cuttings were larger and longer than on controls but further study is needed to make certain of this.
Comparison of the effects of wounding and of indole butyric acid. In this trial leaves of the yellow variety of Coleus were used. In each experiment four sets of matched leaves were used. One set was untreated for control; one had the bases of petioles sliced and bruised; one had 1% indole butyric acid in lanolin applied to the upper surface of the tips of the leaves; and a fourth had the bases of the petioles wounded and 1% indole butyric acid applied to the leaf tips. The results are given in table 5.
The effect of wounding appears to be nearly as great as that of the application of indole butyric acid. The combined effect of wounding and the use of indole butyric acid is not greater than that of indole butyric acid alone.
Summary.-1. In petioles of Coleus and in herbaceous cuttings of some other species wounding greatly increases the production of adventitious roots.
2. Treatment with extracts which contain wound hormones strongly stimulates root formation in woody cuttings.
3. Both wounding and treatment with extracts containing wound hormones shorten the time required for roofing of cuttings. 4. The effect of wounding on root initiation appears to be nearly as great as that of treatment with indole butyric acid.
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